Sterol regulatory element binding proteins: relationship of adipose tissue gene expression with obesity in humans.
Sterol regulatory element binding proteins (SREBPs) are transcription factors that are involved in adipogenesis and regulate the expression of genes controlling cholesterol and fatty acid biosynthesis. Animal experiments indicate that SREBP-1a, -1c, and -2 have distinct functions despite overlapping specificities for target genes. To study the possible relationships of SREBPs with obesity, we determined their expression levels in intra- and extraperitoneal adipose tissue samples of obese, post-obese and never-obese humans. We furthermore investigated possible associations of SREBP gene expression with mRNA levels of key enzymes of fatty acid and cholesterol biosynthesis. SREBP-1c was the most abundant SREBP mRNA isoform in human adipose tissue. mRNA levels of SREBP-1a and -1c correlated within tissues whereas no correlations were observed between SREBP-1a or -1c and SREBP-2 mRNA abundance. SREBP-1c and -2 mRNA levels were significantly lower in obese than in never-obese and post-obese subjects. SREBP-1c, but not -1a or -2 gene expression was associated with fatty acid synthase and acetyl-CoA carboxylase alpha gene expression in the intraperitoneal adipose tissue of obese humans. Our results suggest that common mechanisms are involved in the regulation of SREBP-1a and -1c expression in human adipose tissues and imply distinct functions of SREBP isoforms in the regulation of lipid and cholesterol biosynthesis. The reduction in SREBP-1c and -2 mRNA expression in obese humans and their upregulation after weight loss provides new insight into the relationship of these transcription factors with obesity in humans.